PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-225708 
(43)Date of publication of application : 15.08.2000 



(51)IntCI. 



B41J 2/16 
B41J 2/05 



(21) Application number : 10-346075 

(22) Date of filing: 04.12.1998 



(71) Applicant : 

(72) Inventor : 



CANON INC 

OZAK1 TERUO 
SATTO ICHIRO 
HIROKI TOMOYUKI 
IMANAKA YOSHIYUKI 
KUBOTA MASAHIKO 
ISHINAGA HIROYUKI 
IKEDA MASAMI 
OGAWA MASAHIKO 
YAGI TAKAYUKI 
MOCHIZUKI MUGA 
KASHINO TOSHIO 



(30)Priority 

Priority number : 09336106 
10106293 
10344720 



Priority date : 



05.12.1997 
16.04.1998 
03.12.1998 



Priority country : JP 
JP 
JP 



(54) MANUFACTURE OF INK JET RECORDING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing an ink jet recording head 
wherein a distance between an ink ejection pressure generating element and a jetting hole can be 
highly accurately set, it is not deformed by the heat, it is superior in resistance to ink and 
corrosion, it has a high dimension accuracy and high quality recording can be achieved with a high 
reliability and without swelling. 

SOLUTION: This manufacturing method comprises the steps of forming a first inorganic material 
film 2 in an ink passage pattern on a base body 1 having an ink ejection pressure generating 
element 7 formed thereon by using a dissoluble first inorganic material, forming a second 
inorganic material film 3 to be an ink passage on the first inorganic materia! film by using a 
second inorganic material, forming an ink jetting hole 14 on the second inorganic material film at a 
portion above the ink ejection pressure generating element 7 and eluting the first inorganic 
material film. 
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§$4£JgfiSc-r-5„ C©££, BflPl 2fca{fcS"j3>'Jg 

[006 5] CC T'fgtfc LfcgftS' 'J3>I4 ©HIS 
RtmPOWS**3£L, ftKJEMLfcA 1I&2 3© 

3V«4©MWW3J:tfA lJH2 3©ffiJ*B, jfcfifcStl 
[0 0 6 6] *K, 06 (f) KjjVf £3»C, fttcjgtf 

?L1 3 ©Jg/iJc7?i£(i, £©«fc34#ffi?fc.kW^ £flc 
tC M L T«Mft4 ^ - SW4 < , fgST'JlMT* * * C 
fcfrS. CF< , Ci F« , Cj Fi , SFf , 4<!f© 
#Xfc<fctfI^£x-y^yy;*;Xi;LTffl^T I C P 

[0 0 6 7] 06 (g) £5Vrj:5K, gfti/'J 20 
ttttJPl 4 COM^ffiiLT, M£1$© 

iisi/^yT^ri-^i'^yx-y^v^ 09*{fi cpx-y 

[0 0 6 8] "f 4fc^ ge^O-y-'f KS'a-*-®©-*' 
>*->*x'y hOI'N-y H«iSTtt, RtUlP»#««agT 

*£«0!l©J: ? fc > g{fc -> y 3 yWL 4 tc y 7 * f'f 7 
^*yx-y^y^*fflV>TttdiPl 4 
tBPiOX-y^^-y-^cjgfiR-rSilfc^T'tSo 

[0069] «6K«fl:s/y3yii**jifl:u tsp© 
ts„ jS»7 i -/<-«oqtaipfcf sc fc\ aiwjiistf 

[0 0 7 0] ffc, C©«t-5fCRtaiP(DX-yj;<iDJg«tf 40 

/£> Sft-> y ^ xi^dsk •< * wrs i o t^?j< 

[007 1] ^{c, 06 (h) fc^fi-Stc, RtttJPl 
4*5j:0 : ga?Ll 3A^^ig^ffT-y>Kfe5V>ttffi» 

[0 0 7 2] *©», Rtl±SP«atcy5XTa^tCj;») so 
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S i fc^ttSTk&fcJ&SU S i SIR 1 ©SffiflKC'l' V 
•y MEfiK-y Kfc^rifr*. 

[0073] gfc. coRtaipi 4<mm>n. mt~> 

3, c©x-y^v^fi, x-y^z/^tfTJci^TlSi: 
A, * fc ftfc * 6 K Tttl© »^©1B» 4 

<4-5o 

[007 4] [SI 4 © JtfflD&tt] SI 3 ©**««? 
tt. ttffiPffi©SII%4< ffc&fc. AIO#*)B«l 

PlSl£:>Tyi'£2£**rfc«)©8tl 6*&ttfc<, 07 
(a) ttfli, (b) « (a) ©04>X2-X2' ®r 
S^-To 08 (a) ~ (h) 07©Y2-Y2' 
MMlcftfc L fe*SI«SJBII©i|jtIS*^ LfeHT* 

[0 0 7 5] C©*«»e«©BjBieM\ A 1)12 35: 
jtaILT8B»^*-v*»jaw*i:*©/<*-y««ll4 
SfiWltt, »3©Ste*©»»i:W«lT**. 08© 

(a) ~ (h) 06 (a) ~ (h) KJttSLTV 

[0 0 7 6] 08© (a) ~ (c) fCjjVf J: 313 
©&M5Jeffii:|Blttfc:, RtH3x^;l/^-fg^?t LT© 
WSBIftS**? 7 (M«TaN 2 fr543fc-*- 0 
8tc*5t,->T(i0^^BSLfc„ ) 4fl5J*tfe*>y3>S 
«l"Fffifc, S i O2 «2%tt2/im©JPSCJBj«tfc 
ft, MQl l*JBfig-r*. 2£fc, StR©±®»cA 1 

8i2 3*j&isrf5 0 

[0 0 7 7] ^(C, 08 (d) »C^-r«*:-5fC, ^^©iJit 
K/O-yft^f*. c©H)5i6{«jT'(i, Mai 2** 

[0 0 7 8]^(C, 08 (e) {cm-tZSlC M&'W 
-ymc&l&ZtltcA 1K2 3©±tS8[k^U3>«4 

mux z<om&\c&{ti/*)uvm>iDm& 

[0 0 7 9] ^©ft, Mll©*S6^Jii:^<|Bl1i{cL 
t, 08 (f ) ~ (h) ic^tnoic. Jywm&u 

tUTMiiTLl 3£JB/i)cU m<t~>V3ym4Zl>>>X 
htffl^T K7-fi-y f-v^teJ: 9 Rtttpi 4 5}gfi2L 

fcft, ^^fcRttbpi 4*5«tti : KiSfLi 3^6nra©y 
y*a&*i/^»*tt«*ffl^T. a i«2 3 «r»a«ji*-r 

[0 0 8 0] ; E-©ftSI3©llfig©}f^i:|BHiKLT'l'>' 
^->*x-y hffig's-y K*^*-T*. 

[008 1] W±©SI 1 ~S4©gM0&»j:i3^T, S 
il?Ll 3©^««, ¥®Wt«01 0©<t3t^fiE$tv 

Kiffi?L=& I C PX-y^y^T'^figf S^ti, ffi 
ji?L©^«:i4fcJBfi)tT-f i.©T\ 09(c^tfeJ:9 



(8) 
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coo82] [^5 (ommnBtm m i i «*%w<oi' 

SlftSfflT'feS, 01 2tt01 lOA-A' *§»r® 

^■y f», s i w&<»m&*!kKmL<omm2 021? 
25ijT-jgfi8*nfeig?s«2 0 1 1, &mm&2 oz± 

? mw. 2 0 1 ±.t,c&i&ztiTmm& 204 mm**? 10 

mmgkS i 2 0 3 t. #*£iflS i 2 0 3±{CJgfi£2tlT 
iS«204<O^WSiNl20 5t 1 S i NS 
2 0 5 immZtl. m^oy^M 2 0 2 <D&4 fc*ffa-T 

sifilfc© (fy?) qtmp2 0 6t, ut?g&2 0 i* 

SliLfc, «K2 0 5(Cffii*^^-r5/cif)<0^P 
2 0 7 tZmZT^Z* C<D£olC%1fe£kS i 2 0 3*5 
.fctfS i NJi2 0 5^ Sft?Si£2 0 l±fC«K2 0 

2 0 1 OffiMffiQSStCttJUfiSAS i 2 0 3>tNBfeft 
f , 2 0 2 icmtZtctbO 20 

F2 1 Otf&l&StlT^Z. 
[0 0 8 3] CCX\ ±IS<O^S«2 0 lfCO^TgJ 
0 1 3ttMl?gi£2 0 1 (MrS% 

*5>/>t, fiw i o i « s i i o 2 mmrnx- 
toztczomum (s i 02 m) o 

3tt«J»JB**to4JillMi-p**i:C50S i O2 US 

jta s i 2 n< e »§io4 &mm, n^\0 5it 

A I SfcttA 1 -S i , A 1 - Cu^ifOA l£#B2 

MU 0 6tt«S§lT'£4fcC?><9S i 0 2 ®$ A 30 

tt S i 2 N4 J^*^. ?5*§ 1 0 7 ttjgfctJS 10 4 0% 

+ £7— is a >®T'35-g.o flf*§ 10 8li> IS® 

mm 1 0 5 **iTv^*t^««©»«aa 1 o 4 cog* 

[ 0 0 8 4 ] 0 1 4 t , ±2SMI?**fi£»iir.5 J: 9 fc^W 

Lit t it ©*««»fiiBi* jjvr. 

[0 0 8 5] PSIagttftcDS iS«4 0 HC, Htt«4 
MOS^PtX^fflW^y^f-: ^3>^ifO^*6 40 

®m\is£if&mc£r)Nmvj.)\<m®.4 o 21c p-m 

OS'4 5 0, PS^x/l^igM 0 31CN-M0 S 4 5 1 
tffl$(££*l£c P-MO S 4 5 0*5«kO*N-M0 S 4 5 
ltt, *n^ftW«*»SA©y-h«aMM 0 8*^L 
T 4 0 0 0 A«±5 0 0 0 AWT©W*tC C V DST'if 
ILftpo 1 y-S i fCfcSy-hffiiBM 1 5*3<fcD*N 
S£3^ttPI^*iM*»AL;fcy-X®ig4 0 5, 

Kwyg^4 0 64Ht«n > ^enep-Mos 

t N-MO S J;:* •) C-MO S DS/'-y **<<M2?n.5. 
[0 0 8 6] Hl^SgffilfflN-MOS h^yyx* so 
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tt, Wi'3T^jgAfe<tO : ffifi4*if<DI@«i: c t») PS 
•>i/H«4'ti:h , WyS«4 1 K y-xfji£4 1 2 
fe<fcc;y-hBS^4 1 3&£T'«M2ft;i>o 

[0 0 8 7] CCT'tt, N-M0Sh7y->*X^^o 

[0 0 8 8] Sfc, Sfg^lStt, 5 0 0 0 AUlt 1 0 0 

0 0AWTOJP«O7-f-;l/K»ftKJ:»), BflJMMI 
1W4 5 3«»JAU iR^dSnT^*. CCD7-f- 
/ItHttflMttOMMlfln 0 8Tfc*i^Ttt-JHB©»» 
H4 1 4fcLTftffl-rSo 

[0 0 8 9] ft*TF**»«Snfe», BI9t&iliffii4 1 6 
tffll OOOAO/P^lCCVD&JCfcSP SG, BPS 

A \M®4 1 7teJ:!>E*iWTt>ftT^*. 7 s 
5XvCVDj£(c,J;5S i O2 JR4:^OJintfllUl4 1 

8*10000 km± 15000 MLromsic&m 

L, ?&fcX;l/-*-;U*^-LT, ffijn^ 1 0 4 t LT 
^)1 OOOAOjf^cOTaNo.si^ MDCX/^^S 

om&mk imMZBtiLtco 

[0 0 9 0] 1%mmi 06tLT(i, ^XvCVDfc 
Hi S i 2 N4 ,R1 0000 A(Dli?(Cfi)c®$n 
•So ®±Sfc«, W*+l£-r-'>3 VJBl 0 7A^Taft 
ifT*^2 5 0 0 A(D/f2{ctfMBSn3o 

[0 09 1] «±OJ:3K*fl5«-i7a:, ffiSStSSgG** tiii 

[0 0 9 2] #fC, 0 1 5<D (a) ~ (f ) fc*tf0 1 

6© (g) ~ (j) ics-^t. 

[0 0 9 3] S-fHl 5 (a) fc5jVf#?B«2 0 ltt 

01 3fc<i;O*01 Alcm-l^TmmLtz&oizB&Ztl 
4o ftBWcittwrsi:, Si (10 0) 

?p.1c, SIM(?(<:»tt-r«E«6J: 
!>*?g^S4nft*^fiELTfc<o 30?fc, 01 5 (b) icm 

?£oicm?m®2 0 1 o>&gDisj:xfam£#*mm 

302T'ffll/\ 7* h'J vy77w-ffi(C<t5/^-r. 
y^fc^oT, 015 (c) iCTF.tZ.o&mi-W&.ZQ 
1 oaffitltft® (SiOzI) 3 0 2 T*5g*>ftfcg|S# 

fc«?s«2 0 1 *wastiT^s»#*jBjai-rs. c 
oefb®3 0 zvmt>tizmitmm<Dmvm>w-y 

^mu^if^y\)iis.m*E(D^mic^-DX^ 01 

5 (d) 3 K*?«g 2 0 KD^BS^WcS i 

*^2 0/tm<OW5T-fiEft?-a-5o COtt. ^Sffi 



(9) 
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2 0 1 tfB&ZtlT^tc&ftlcimi&MtS I2 03W 
i 3 0 4«^o 

[0 0 9 4] CCD&oKmife&S i 2 0 3i3*ff 

£«HS i 3 0 4©8ffi£{*£C VDttftifOtfi&cJ: 
oT> HI 5 (e) KSWiSKS i N§?2 0 5 3r£j5 

mc&o, 015 (f ) tc^^c^iis i 3 o 4 

10SiN!2 0 5(C, J>?*1±&?%tz!b<D*V7 

i o<Dmmcmm3 o 2©-»*7* bvv??7<< 

2rT£>c£T\ 016 (g) Ggvri9ft&l80£fl 

ot> 016 (h) tc^-f ^sici^a^ o i ic<<> 
i 3 o 4*tfgs-esfcfcfc*?®K2 o \$mic&& 

LtcS i 0 2 113 0 2*rRtH2-eSo Kilft2 0 7<D?g 

/Vy7 7-H7'yffi^<toT, 0 1 6 ( i ) 20 

■r<k9^*?»K2o io*BiB<ktfaffi0s i 02 ■ 

>*x*A*ffit\ 016 (j) iC^tZvlcZ&ghS 

1 3 0 4W%X7fyyitiSU «SS2 0 4£ 
Bf£?Z> 0 -Tftto^ JMSA1S i 2 0 3fc£tf S i Nm 

2 0 5 fc^JgSS i 3 0 4OX7fy^l/-f(ttt< 

xy^yy*»7**ntf#)BSS i 2 0 3*5<ktfS i 

NB12 0 stm*). mm&2 0 4««hs o «±o 

ISKJ:!K s i *±«#i:-rsj|fFS«2 1 o±fc* 30 

i 2 0 3 0ffl!Jg*5j;tf S i NJ$2 0 5 035*f*t> 
ofe«BSO*8iB82 0 4*^Stl*o JSUiOX 

a-e»*Lfc«8* 1 o^77 p ffit'Mi/'d^ct' 

*fcfc©#B 1 1 te3*Lfc>f >£$>xv hCS'Vy FT 

[0095] [^6 <Dmm<DBm] m 5 <Dntm<mn<o 

£>„ 01 7(iCOJg&<D-f'>'**>*x«y Heg'N-y K*« 
&<i:<8-t£f8!0T'&!^ 0 1 8«0 1 70B-B' IS 40 
®rffi0T*;fe£„ ctx^tD^X'Tn-tmrno-fy^i/x-yh 
ffig'Vy Ktt. S i SffiOilfflgBO&^CSEfcjaS© 
Sg|fttt5 0 2*< 1 WKJBaStlftJR^SfiS 0 1 k, & 
»5 0 2±fC$tt£i^£tf£it&<D$!5^5 0 4 
*?Sffi5 0 \±lC&ljt2tlTmffl5 0 4<DW& 
*ft-*-*l8BS i 5 0 3 **££S i 5 0 3±{CflM 
«nT«SfB85 0 4O35#*38:-i-S i NH5 0 5t, S 
i NI5 0 5KS*»Stl. »&<D5g&f*5 0 2<D&4£ 
Wl^tilfiROttfflPS 0 6 ift?at&5 0 1 Opfffll 
OSjgfftgg 5 0 4 te*{**0«e-r*fcJ&©fltt&n 5 0 7 so 
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i:£tif;iT^3„ C <D X 3 tcitMSJI S i 5 0 3i3itffc 

5 i N§?5 0 5i)\ J8?Sffi5 0 1±{CJBc8S8S5 0 4£ 
HWfrSftaSSWttfcftoTl^*. Sfc, fg&<*5 0 2 
^MKMBS 0 4<OJBj«SnT^&^jRTFSS2 0 1 (DM 
<B!|gi50SffitC«*BSS i 5 0 3^fflt>n-f, M-SP^P. 
S««^«r«^flc5 0 2 fc$&-f S/c^OIBM^-y F 5 
1 0jW&££ftTf3o 

[0 0 9 6] CO±^a«i6tt, g50*fflgflr?*L 

^-rntfSiiprtiT'feSo fct%ii9©(a)~ 

(f) , fc£O'0 2O<O (g) . (h) tcS"3£* *Jg 

[0 0 9 7] S-f, 019 (a) fc^r#?gfi5 0 1 
«m5©*ffl!©JgflT'0 1 3*5j:tf|g 1 4 KS^VTSi 

WLfci^tc^^tis. tsmcmi-tzk. si (i 

fc, 019 (b) {C7K-rj;3tc^?SS5 0 l ©Sffifc 
*lflKffi^<*«rlWfcM 6 0 2 T'ffll\ 7 * h 'J 7 
-f-ffilCfcS/^-^y^tC^oT, 019 (c) 
f J:5te*?S«5 0 1 OSffifcH^ (S i 0 2 I) 

6 o 2?fflfc*ifc»#i:j|w i B«5 o i ^Kto^nr^ 

cow, wn<v%m<Dmmk&% 

*), 8S5 0 1 OMffiflfO«S«i|{kii6 0 2T'Sb*a 
X.-H ^ * -> + ;l/fig«, «* if {gtgx tr ^ + ;n«fift 

^<D^ffifC«toT, 019 (d) t^-TJc^tC^SS 
5 0 1 ©Sffl£ftfC Si^20/i m<Dli$T*fiEgS-lJ: 

«#*£h%OS i 5 0 3*^fS?n, mtWiQ 0 2T'St> 

[0 0 9 8] COid'S^IIS i 5 0 343«ktf 

zmtk s i 6 o 4 <D«m±mc c v d nvumc & 

oT, 019 (e) ^-TJ;3{CS i Nffij 5 0 5 5 

mc&o. 019 (f ) tc^-r^dtc^Mns 16 0 4 

±(CS i NJ85 0 5K, *f %fzib<D*V 7 

(RtaiP) 5 0 6^r)Bfi!c-r-5o ^fc, ;^;7r- 
K7yilc<J:-3T, 02 0 (g) fcSrf J:5tcSffi5 0 
1 Offffiff0$ffiS.):tfSfi5 0 1 ©SJ«J<DllftM6 0 

A£fflt\ 02 0 (h) lC7jk-?£olC&1£ikS 1604 
*X-y^y^LTRfc£U KSitB 5 0 4 *5<tt>'^*&P 5 

0 7 JgrJgfiE-rSo -T^t)^, »i^SS i SOSfccfctfS 

1 N^5 0 SkZf&MiS 1 6 0 4(0l7f>yi/-hti 

»*Txyf-^y*»7S-e:ntfJ|llSJlS i 5 0 3fe«t 
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tfS i NJS5 0 5*<g8»J, «i«B5 0 4*^«n*. 
U±©I8K*t), S i *i*»i:-j-**?«R5 0 1 
±©WfflJg|5fcm*S B ra pS i 5 0 3©MSfc«fctf S i N^5 
0 5©^#£fcofc#fig©j8ifiSg5 OAimAtM. 

hESHN-y FT**. 

[0099] [^<omomv&<mm\ 0 2 1 k«, ±e 

^©^©'Cf^xy MBS^y K«MH/caWi 

02 1 {cfci/^r, ^f#7 0 1 «±fe*sso»« 

fc&5 y * 3>x y h y F t y * t & 

-fttioft^y FA- h V vi/Z7Kto K* 
-MJ7^7 0 1 8, IBEl*-* 7 0 2 oiEiaiHietca 

»LTB»*eai*7 7 0 3**tf 7 0 4*^rLT@6 
-r*y-KXi"Jx-7 0 5©«fiS»7 0 6lC*tLT& 
y$?7O7±K««;SftT*0, ±EBfl 
*-£7 0 2©fj2HC<fcoT*-V'J-yy*7 0 7 fcfcfcfc 
J»-f K7 0 8te»oTfcWafc±tf b#K0fcffia£»£ 
♦1*. H*tftt>iaWIM*«l»BEfllft:±oT7 p 5'f->n 20 

-v 7 0 9±*j8&s*i37 B y y hfflffi amrnm p 

U > hffl«P*^7fyn-7 7 0 9fc#LtflEt 

[0 10 0] ±gB'J-KX^Ux-7 0 5<D-ii%<D'£® 
fC«, 7*h#:/y7 1 1 *5<ttf 7 1 2 tfBBRSftTV 
5o Ctl&«*-V'Jyv'7 0 7©U/ , !-7 0 7 aOCO 

mT*<Dft&*mmvrmm : e—? 7 o 2©[5jig?ji&igjD 

WHKfet-'T, 7?H§7 1 3tt±SE©'\y F*-HJ 30 
yy*7 0 1 KSBB'Ny F©RtttiP©&3> 

Wffi*ffl9*+v7^w#7 1 4 

LTl^S. £H§7 1 5«*+y7g$*t7 1 4©^ 

WteRtttttt'V)/ Ffr&ffittfU&lfSftTifofc'f y* 

7 1 5(C<fct?*A'-y7 P rt^PSP^LT®f*tttB'N-v K 

©RsngtoWfefts. aw 7 1 7«^';-^y^b 

-F«SU RF^7 1 8tt7U-K7 1 l*WfcHfa 

cue** y -y 7 o 7 <D®mfifoicm&?z>ijfa) e 
mmmc-r^mw>u^Lx^*). tv-F7 1 7 -«> 

fc±tf»»tt**7 1 8 7 1 9lC$#SftT 

<^3„ ±1271"- F 7 1 7ttC©JBffifc:EI5-f, ffi©^ 

1 noamc sftot, 1 jfeHSfrr « & u/< 

-T*&9, *t';-r>*7 0 7i:f^t5*i7 2 lOi 
ffitffoTWIU 7 0 2fr&4>«M)tf? 

»*4 2©&»©£a^ ft 
So ±fB"\-y FA-F U yy*7 0 1 ©*K#qtaj"Ny Ffc 
IStt 5. ftfc«!IM*te:flW*{«M? Lft 0 , miE Lfc£«Sl» 
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tt£ftTfc(K CC(C&0^LftV\, 
[0101] ±Xattj£&OTSBttEg£H7 0 0 

±K»2SSft*7'JyFffltt OEMfttt) PfcftU "s 
y K*- h 'J -y ->*7 0 i imw.?v>±m\ct>rzr>T'&®. 

[0 10 2] 

y*tt» W^fttttcffift, Tj-ffitt«!WS<, 2&CKff 

ft Htf* < flMBtto«t\ jSffi&iBStfnffiftf y * -y 

x-y FKft'sy KO«ffl^ft*att-r*Ci:*«T**. 
[0 10 3] Sfc, WM¥6-2 8 

6 i 4 994MWcEKo#&£N&e* «jfiia«B8 
{W* C t #T*, fifflTCflWlteOJlSv W y * ->'x y h 

[0ffi©MifttHB.H] 

U9 l ] ft l ©*»iW>y-y'i7 hfiB^-y KO 
(a) 

(b) xi-x i' mm® 

[■2] mi o^mmn-o^ vxv htm^v f© 

[13] m2©^»il©f >^->*x-y MHS^y F© 
(a) 

(b) X2-X2' KfSBI 

[04] S2 0*l»Y>^i'*x7 F© 

[05] *^Ol3©iW©Y>7->*i7 nm 
'sy F©»tttPffi**L, (a) tt¥ffiH, (b) tt 
(a) ©X 1 -X 1* Biffi0T*fe5 o 
[06] *«WOS30«l»ttO'f f xv hGfll 

'vy Fotuaytis*^ xaa-e**. 

[0 7 ] *^com 4 ©*«UBttO-r V * ->'x -y MBS 
'N-y F©nttiiPE£^U (a) tt¥ffiH, (b) « 
(a) ©X2-X2' iSTB0T-&S o 
[0 8 ] *m&m 4 ©Hfl&JBSI©^ y ^7 ->*x -y hlB^ 

[09] 4>?im<Drctb<DW&lL<DB#*7ik+®V3i> 

So 

[0i o] ^ y^m<otzib<omm.mmmt^ 
[011] *jwo»*i±a'\y f©^ 5 <D%momm 

[01 2] 01 1©A-A' *£»?®0T-3dSo 

[0 1 3] 0 1 1 fc*tft*?»fioaj|M*:««' («ra 

[01 4] 01 30±»*?*«Bf-r*J:3»c«KLfe 



19 



WW 2000-225708 

20 





1 6 


n 






2 3 


a \m 






10 1, 


4 0 1 


S ilfi 




1 0 2, 


4 1 4 






1 0 3 


mast 




[017] *«WO*ftttHl^y FO»6 0||jS<DJg» 


1 0 4 


mm 






1 0 5 






[01 8] 01 7<DB-B' ffiffifiHTSS. 


1 0 6 


umm 




[01 9] *«WO»6<0^*eo«J8ft:J:S«f*ia:ai^ 


1 0 7 




>y KO«Bt*ffi*WWt"*fc*0«SWBfffiHT** 0 10 


1 0 8 


KkfBBtt 


[02 0] *^0»60XtKO»||tcj:«ttf4dittB^ 


2 0 1, 


5 0 1 
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